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METHOD AND DEVICE FOR DECIDING TO TRIGGER AND FOR TRIGGERING 
RESTRAINT SYSTEMS OF A MOTOR VEHICLE 

Background Information 

The present invention relates to a method and device for 
deciding to trigger and for triggering restraint systems of a 
motor vehicle . 

5 Current control units for restraint systems, such as front, 
side and knee airbags or the like, as well as belt tensioners 
and belt -force limiters, are connected to different sensors 
via which they receive signals containing information about a 
potential collision and the course thereof. This information 
10 is transmitted, for example in the form of digital data 
signals, and evaluated in the control unit by suitable 
software using a specific algorithm. 

When the so-called airbag control unit makes a triggering 
decision, in particular in the case of a rollover event, it 

15 takes into account only the sensor data and state variables 
derived therefrom, such as the integrated rotation rate, 
starting at the point in time when the sensor data reaches a 
certain threshold. Sensor values and state values from the 
previous history, i.e., before this threshold is reached, are 

20 not taken into account. In this case, the threshold denotes, 

for example, the exceeding of a certain value of a signal, for 
example, the amplitude of the signal from an acceleration 
sensor, a rotation rate sensor, or a sensor system that 
detects lifting of wheels off the road. 

25* The disadvantage here is that the vehicle deflection, i.e., 
the starting position of the vehicle shortly before the 
rollover event is not taken into account. The vehicle 
deflection is difficult to calculate using sensors anyway. 
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because vehicle dynamic variables and disturbance variables, 
such as vibrations caused by road irregularities and the like, 
interfere with a measurement . 

If the motor vehicle is already in an instable state shortly 
5 before a rollover event, this is not taken into account in the 
decision to trigger, and in the triggering of the restraint 
systems. This may result in that the decision to trigger the 
restraint systems is made in a non-optimal manner or too late. 

Moreover, data on the current location or position, speed, 
10 direction of travel, and route of a motor vehicle is available 
in a navigation system installed in the motor vehicle. 
However, until now, such data has not been used for deciding 
to trigger and for trigging restraint systems of a motor 
vehicle . 

15 Summary of the Invention 

The present invention is based on the assumption that 
restraint systems including an associated control device as 
well as a navigation system are present in the motor vehicle. 

The method and device for deciding to trigger and for 
2 0 triggering restraint systems of a motor vehicle according to 
the present invention having the features set forth in the 
independent claims has the advantage that triggering decisions 
of the control system for restraint systems, such as airbags, 
of a motor vehicle are optimized, as well as the advantage 
2 5 that reversible restraint systems, such as reversible belt 
tensioners, of a motor vehicle are triggered in advance. 

The following is an explanation of the basic idea of the 
present invention, which consists in that the data available 
in the navigation system is taken into account and transmitted 
30 to the control unit of restraint systems. The position, speed, 
direction, and route of a motor vehicle are determined with 
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the aid of the navigation system. Using geographic map 
material contained in a suitable storage medium, it is 
possible to determine the location of the motor vehicle. 
Having exact topographic map material in a storage medium 
5 makes it is possible, for example, to detect side banks, 

curves, rises, and the like, of a route of a motor vehicle. In 
this context, special attention is given to danger spots. In 
this manner, position-relevant reference values are determined 
for the traveling motor vehicle on a certain route for one or 

10 a multitude of different points that the motor vehicle passes 
on its route. Thus, a number of reference values for the 
behavior of the motor vehicle are available for the respective 
points that the motor vehicle passes on its route. These 
reference values are compared to the instantaneous values that 

15 are actually measured at the respective points for a 
particular motor vehicle. 

Such a reference value can be, for example, an expected 
deflection of the motor vehicle in a curve. This means that 
the motor vehicle travels through the curve on a specific 

20 route, involving, for example, specific lateral acceleration 
values or steering angles. If the motor vehicle deviates from 
this previously calculated route, for example, because of 
excessive speed, then the comparison between the reference 
value and the actual value yields a certain value which is 

25 compared to another threshold value or to a predetermined 
table value. 

Based on this deviation of the actual value from the reference 
value, corresponding dependent data is generated which 
contains information on how ''dangerous" this deviation is for 
30 the particular driving state of the motor vehicle. This 

corresponding data can be generated in the form of an analog 
value or also in the form of a so-called data word including 
one or more bits . The data is then transmitted to the control 
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device for the restraint systems. This transmission is, for 
example, via a bus system. 

Thus, using this data on the particular driving situation, the 
control device for the restraint systems of a motor vehicle is 
5 able to optimize a decision to trigger or the triggering of 
restraint systems and/or to trigger reversible restraint 
systems in advance when there is a dangerous driving 
situation. This data can also be used to calculate the initial 
conditions of state variables, such as integrators and 
1 0 numerators . 

It is advantageous if the method for deciding to trigger and 
for triggering restraint systems of a motor vehicle reads in 
position-relevant environmental data from a first data source 
and, in addition, position-relevant topology data from a 
15 second data source, because in this manner, the particular 

vehicle environment is advantageously completely available in 
a specific form of data. 

In a further embodiment of the method of the present 
invention, the determination of position- relevant reference 

20 values of the motor vehicle includes the determination of 

reference values for the position, speed, direction and route 
of the motor vehicle for at least one of a multitude of points 
on the route of the motor vehicle, and the determination of 
reference values for the orientation of the motor vehicle 

25 based on the speed and direction of the motor vehicle for at 

least one of the multitude of points on the route of the motor 
vehicle that are defined by the previous sub- step. This 
advantageously allows early detection of danger points. This 
information can advantageously be used for further safety 

30 systems, such as automatic brake systems. 

The determination of the orientation of the motor vehicle is 
performed based on the speed and direction of travel of the 
motor vehicle, for example, in curves. 
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In another embodiment of the inventive method, the 
determination of position-relevant actual values of the motor 
vehicle includes the determination of actual values for the 
position, speed, direction and route of the motor vehicle for 
5 at least one of the multitude of points on the route of the 
motor vehicle that are defined in the sub- steps for 
determining the posit ion- relevant reference values of the 
motor vehicle, and further includes the determination of the 
actual orientation of the motor vehicle based on the actual 
10 values of the speed and direction of the motor vehicle. This 

allows the current positional state of the motor vehicle to be 
determined in an advantageous manner. 

The method of the present invention has the further advantage 
that when comparing the reference and actual values of the 
15 motor vehicle, the result of this comparison of reference and 
actual values of the motor vehicle is compared to a 
predeterminable threshold value, and a corresponding signal is 
generated. Thus, vehicle-specific boundary conditions are also 
taken into account . 

2 0 In order for this data to be taken into account in the 

decision to trigger and in the triggering of restraint 
devices, a further embodiment of the inventive method provides 
for relevant data to be transferred and/or provided as a 
function of the reference orientation of the motor vehicle 
25 and/or as a function of the actual orientation of the motor 
vehicle. In this manner, the data is brought into a 
conveniently simple form for further processing. 

The inventive device for deciding to trigger and for 
triggering restraint devices of a motor vehicle includes at 

3 0 least one device for taking into account data, in which data 

from the navigation system is linked to the electronic control 
device. This device advantageously allows additional 
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retrieval, evaluation and processing of data from the 
navigation system. 

In another embodiment of the device according to the present 
invention, data about the environment and topology of the 
5 motor vehicle is available from the data source. Thus, the 

environmental data can be retrieved in an up-to-date and quick 
manner . 

It is advantageous that, in a further embodiment, the device 
includes the device for taking into account data with a first 

10 device for determining the reference and actual values of the 
position of the motor vehicle using the data sources and a 
second device for comparing these reference and actual values. 
In this manner, the existing or determined data is converted 
into a form that is suitable for comparison and further 

15 processing. 

Moreover, in another embodiment of the device, the device for 
taking into account data has a further device for transferring 
and/or providing data. For example, a suitable interface 
outputs data onto a bus system in such a way that the data 
20 reaches its destination address correctly, i.e., that the data 
can be correctly addressed and retrieved by the control unit . 

One advantage of the present invention consists in that the 
triggering decisions of a control device of restraint systems 
are optimized; that is, since the measured data and state 

25 variables from the previous history are also used, the 

internal state variables correspond better to the actual 
course of the vehicle than without. For example, if the 
vehicle is on a bank before the threshold is exceeded, the 
triggering of the restraint systems (side and roof airbags) 

3 0 can be triggered earlier and in a more optimal manner for the 
occupants . 
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It is also advantageous that by taking into account and 
processing data of the navigation system, the particular 
driving situation can be assessed by the control device for 
restraint systems of a motor vehicle as to whether the driving 
5 style is risky, involving an increased probability of a 

rollover event. This allows reversible restraint systems, such 
as belt tensioners, to be actuated in advance. 

Another advantage is the economic efficiency. If a motor 
vehicle is already provided with a navigation system, the 
10 consideration of the data can be transmitted to the airbag 

control unit without much additional effort, which is easily 
accomplished, for example, using an existing bus system. 
Moreover, the data can preferably be further processed in the 
airbag control unit . 

15 A further advantage is that the data taken into account by the 
method and device of the present invention can be used in a 
predictive manner for the safety of a motor vehicle on its 
route. Usually, the driver of a motor vehicle is visually or 
audibly informed of the route ahead by a navigation system. 

2 0 This is accomplished via a display of the navigation system, 
and/or, in audible form, via an associated loudspeaker. The 
driver must translate this information into his/her driving 
style. A disadvantage of this translation process is that is 
involves a certain reaction time, which may possibly lead to a 

25 dangerous situation. Moreover, the driver is unable to 
constantly watch the display of the navigation system. 
Predictive use of the data processed by the method of the 
present invention not only allows the restraint systems to be 
sensitized and activated, but it is conceivable to 

30 automatically limit the speed of the motor vehicle. 

Frequently, visual and audible warning does not necessarily 
cause the driver to adapt the driving style to the given 
environment situation. 
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Brief Description of the Drawing 

In the following, the present invention is explained in 
greater detail with reference to the exemplary embodiments 
shown in the drawing figures, in which: 

5 Figure 1 shows a motor vehicle in a specific situation 

on a road; and 

Figure 2 is a schematic block diagram view of a specific 

embodiment of the device according to the 
present invention. 

10 Detailed Description 

A motor vehicle can have front, side, window, knee and foot 
airbags, as well as belt tensioners and belt-force limiters. 
These so-called restraint systems 5, 6, 7 are connected to an 
airbag control unit or a control device 3 (see Figure 2) . 

15 Control device 3, in turn, receives information about a course 
of a potential collision from many different sensors. This 
information is evaluated by software using a so-called 
algorithm. In the event of a motor vehicle rollover, certain 
information about the starting position of the vehicle shortly 

2 0 before the rollover is not taken into account in methods known 
heretofore. Part of this information, which relates to a 
starting position of a motor vehicle, is already available in 
a navigation system installed in the motor vehicle. 

In the present invention, the already available information is 
25 taken into account and transmitted to the control device . 

Figure 1 shows a possible starting position of a motor 
vehicle . 

In Figure 1, a motor vehicle 1 is shown in a specific 
situation on a road 11. Road 11 is shown here with a slope in 
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a cross-sectional view.' This slope may exist, for example, in 
a curve, or as a side bank. 

Using previously defined and also determined data based on 
previous positions for speeds and directions of motor vehicle 
5 1, a navigation system 2 present in motor vehicle 1 has 

determined the position of motor vehicle 1 to be a reference 
position 14. 

In the driving situation of motor vehicle 1 shown in Figure 1, 
for example, motor vehicle 1 has not assumed reference 

10 position 14, for example because of excessive speed, but is in 
an actual position 13, which is shown by an arrow. This 
results in a deflection 12, which is determined by the method 
of the present invention and transmitted in a suitable data 
form to a control device 3 for restraint systems of motor 

15 vehicle 1 for a triggering decision and for further control of 
the restraint systems . 

Figure 2 is a schematic block diagram view of a specific 
embodiment of the device according to the present invention, 
which will be used in the following to describe the method of 
2 0 the present invention. 

Motor vehicle 1 is equipped with a navigation system 2. This 
navigation system 2 determines, in a known manner, the 
position, speed, direction of the current position of motor 
vehicle 1 . 

25 Using geographic map material from a first data source 8, such 
as a CD-ROM or a DVD-ROM storage medium, it is possible to 
determine the location of the motor vehicle, for example, at a 
side bank. Environmental data which is relevant to the current 
position of the motor vehicle is read from this first data 

30 source 8. Additional precise environmental data of motor 
vehicle 1 is read in from a second data source 9, which 
contains specific topology data of the respective environment . 
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Second data source 9 can also be, for example, a CD-ROM or 
DVD-ROM memory. This environmental data may be limited, for 
example, to specific important data and danger points. 

Navigation system 2 further uses known data from a sensor 
5 system 10 of the motor vehicle, for example, speed, direction 
of travel, and distance traveled. 

Navigation system 2 determines reference values for the 
position, speed, direction, and route of motor vehicle 1 for 
further points on the route of motor vehicle 1. In addition, 

10 reference values for the orientation of motor vehicle 1 are 
determined for these points based on the speed and direction 
of motor vehicle 1. The determination of the orientation of 
the motor vehicle is performed based on the speed and 
direction of travel of the motor vehicle, for example, in 

15 curves. 

The points on the route of motor vehicle 1 may primarily be 
points at which the probability of an accident is increased. 
These are, for example, curves, blind rises, bridges, and the 
like, which have been read in from data sources 8, 9. 

2 0 Navigation system 2 further determines actual values for the 
position, speed, direction and route of motor vehicle 1. In 
addition, the actual orientation of motor vehicle 1 is 
determined based on the actual values of the speed and 
direction of motor vehicle 1. 

25 Moreover, sensor system 10 can include additional sensors 

which are able to detect lifting of wheels of motor vehicle 1 
off the road. The data supplied by these sensors are taken 
into account as further actual values of the current state of 
the motor vehicle. However, these sensors can also be part of 

30 an airbag control unit. In this case, the signals of these 

sensors are already taken into account by the airbag control 
unit in its triggering decision. 
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The determination of the reference and actual values of the 
position of motor vehicle 1 using data sources 8, 9 may be 
performed either by navigation system 2 or by a device 4 for 
taking into account data. This device 4 for taking into 
5 account data can be part of navigation system 2 or be an 
independent unit . 

Device 4 for taking into account data performs a comparison of 
the previously defined or determined reference and actual 
values, and compares these results to at least one 
10 predeterminable threshold and/or reference value. A 

corresponding signal or data signal is generated based on this 
comparison. This can be done by generating, for example, a bit 
sequence . 

This bit sequence, or corresponding data, contains information 
15 which is dependent firstly on the reference orientation of 
motor vehicle 1 and also on the actual orientation of motor 
vehicle 1. This data is used for deciding to trigger and for 
triggering restraint systems 5, 6, 7 connected to an 
electronic control device 3 . 

20 Electronic control device 3 can be, for example, an airbag 

control unit. By transmitting corresponding data as a function 
of the reference orientation and the actual orientation of 
motor vehicle via device 4 for taking into account data, the 
triggering decision for restraint systems 5, 6 in the form of, 

25 for example, front and side airbags in the event of a 

potential imminent rollover of motor vehicle 1 is made easier 
and faster. 

The data transmitted by device 4 for taking into account data 
is also used to activate restraint systems, such as belt 
3 0 tensioners, if a higher- risk driving style is detected based 
the reaching of threshold and/or reference values. 
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Alternatively, instead of using a local data memory, the 
topology data can be provided over a network from a data 
memory which is not located in the vehicle, for example, via a 
wireless connection, such as satellite communication. 

5 The invention is not limited to the exemplary embodiments 
described above, but may be modified in various ways. 

Thus, for example, it is conceivable for device 4 for taking 
into account data to be integrated into electronic control 
device 3, with a suitable data link existing between 
10 navigation system 2 and electronic control device 3. 

Furthermore, it is also possible for navigation system 2, 
device 4 for taking into account data, and electronic control 
device 3 to communicate over a common bus system. 
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